The first case of Alternaria infectoria ocular infection is reported. Keratitis and endophthalmitis developed after eye-perforating trauma from a lemon tree branch. Two months after surgery and empirical steroid and antibiotic treatment, diagnosis by molecular methods was performed. PCR amplification was positive for a fungus after 4 h. Antifungal treatment with amphotericin B and fluconazole was initiated immediately. DNA sequence analysis showed Alternaria infectoria to be the causal agent. After topical and systemic administration of antifungal treatment, ocular inflammation disappeared and visual acuity improved. DNA typing was found to be a useful tool to achieve early identification of the causal agent.
Alternaria spp., together with other species of the genera Bipolaris, Curvularia, and Exserohilum, have sometimes been involved in human infections (1, 21, 22, 24, 25) . These agents are cosmopolitan phaeoid fungi commonly isolated from plants, soil, food, and indoor air environments. At present, their importance as opportunistic pathogens is clearly increasing with the growing number of patients who are immunocompromised (1, 14, 18, 20, 22) . The species identification of these fungi is somewhat difficult because of their special growth conditions, subtle morphological differences, and the need for correct interpretation of their morphological features. To obtain necessary conidiation, a week or more may be required for incubation of cultures and use of appropiate sporulation medium (12, 24) . Molecular biology can be a useful tool for rapid detection and identification of fungal species involved in opportunistic mycosis (7, 15, 16, 19) . Methods based on detection and analysis of the internal transcribed spacer (ITS)-5.8S ribosomal DNA(rDNA) region are currently proving to be a powerful tool for rapid and precise laboratory diagnosis (9, 10) . This work reports the efficiency of PCR diagnosis and DNA typing to identify the causal agent in a case of Alternaria infectoria torpid keratitis and its subsequent success in treatment.
Case report. A 66-year-old agricultural worker attended his local hospital after a perforating trauma in his right eye with a lemon tree branch. Corneal wound closure was performed. Intravitreal vancomycin (1 mg) was injected, and systemic and topical steroids (deflazacort and dexamethasone) and broadspectrum antibiotics (topical ciprofloxacin, fortified tobramycin, and systemic ciprofloxacin) were given. A posttraumatic cataract together with intraocular inflammation developed, and 20 days later phacoemulsification and three-port vitrectomy were performed. The patient was treated again with systemic steroids (betamethasone) and broad-spectrum antibiotics, including systemic ciprofloxacin and topical tetracycline, with no improvement of his condition. After 20 days and since the eye showed no signs of improvement, the patient came to our center for a second opinion. The patient's best corrected visual acuity detected hand movements. Slit lamp examination showed conjunctival hyperemia and corneal leukoma with ulceration and deep stromal infiltrates and an inferior descemetocele (Fig. 1, upper panel) . Hypopyon and posterior synechiae were present. Fundus examination showed vitreous haze, and a B scan showed involvement of the posterior segment.
On suspicion of an insidious infection process, two corneal samples (scrapings) were taken. PCR was performed on one of them to amplify the ITS-5.8S region of fungal DNA (10) . The universal primers used for fungal DNA amplification were ITS1 (5Ј TCC GTA GGT GAA CCT GCG G 3Ј) and ITS4 (5Ј TCC TCC GCT TAT TGA TAT GC 3Ј) (26) (Life Technologies, Barcelona, Spain). The other corneal sample was inoculated into thioglycolate medium and sent to the microbiology laboratory.
Molecular biology results. The ITS-5.8S rDNA fragment amplification with specific fungal primers was positive, showing a band of about 600 bp. The result was obtained 4 h after the sample was taken. Amplified DNA from the PCR was sequenced and compared with sequences in the BLAST alignment program of the GenBank database (National Institutes of Health) and the EMBL fungal DNA database by using Fasta3 sequence homology searches, which allowed species identification 24 h after the sample was obtained. DNA database comparison of the sequence showed 99.8% identity with A. infectoria strains (STE-U4271, ATCC 12054) when the sequence was compared with any of the databases (EMBL or GenBank). Since, as some authors have inferred, about 14% of the sequences deposited in GenBank are misidentified (6), an A. infectoria type strain (CBS 21086) was also sequenced and compared with our isolate. The homology of the ITS-5.8S rDNA sequences of both strains was 99.5%. The access codes in the GenBank and EMBL database for our isolates are AY168773 and AJ549824, respectively.
Microbiology results. Based on molecular biology-based rapid fungal detection, thioglycolate broth was subcultured on Sabouraud dextrose-chloramphenicol agar and onto malt extract agar and incubated at 25°C. After 6 days of incubation, dark filamentous growth was detected. Subcultures on Sabouraud and malt extract agar were incubated at 30°C and room temperature. After 7 days at 30°C, a black-olivaceous to grey woolly colony developed. Microscopic observation with lactophenol blue stain showed straight or geniculate dark conidiophores. The conidia were mainly obclavate or pyriform, walled with several transverse septa, usually close to each other, and sometimes with longitudinal or oblique septa (Fig. 2 , upper panels and lower left panel). Conidia were arranged in chains that tapered gradually to a beak that was always longer than one-third the length of the conidium (Fig. 2, lower panels) . The overall conidium was 20 to 30 m long and 10 to 12 m thick in the broadest part; the apical beak of the conidium was 9 to 13 m long. These morphological characteristics confirmed the identification of A. infectoria (8) . Morphological identification was carried out by an external mycology laboratory (University Miguel Hernández).
Antifungal treatment was prescribed immediately after the first PCR detected a fungal genome. Topical amphotericin B (one 5-mg/ml drop, six times a day) and oral fluconazole (200 mg/day) were administered the same day the sample was taken. Three days later, an intravitreal injection of a 50-g/ml concentration of amphotericin B in 0.1 ml was also administered. Intravenous injection of amphotericin B (1 mg/kg of body weight/day, starting with 0.25 mg/kg/day) was recommended to the patient, who accepted the treatment. Intravenous injection was administered for 21 days. Oral fluconazole and topical amphotericin B were maintained for 3 months. At that time, the corneal ulcer was healed, the anterior chamber and vitreous showed no inflammatory activity, and the patient's best corrected visual acuity had improved to 20/80 (Fig. 1, lower  panel) .
Due to the diversity of fungi that have been reported as opportunistic pathogens, it is imperative that their specific identification be made correctly by an experienced microbiologist or mycologist (21, 22, 24) . In the majority of cases of keratitis and endophthalmitis caused by Alternaria species, the specific identification of the etiologic agents was not done (3, 4, 5, 17) . Although Alternaria alternata has been described as a causal agent in such cases (2, 11, 23) , A. infectoria has not been previously described as causing keratitis.
Application of PCR and molecular methods in this case provided a rapid diagnosis and resulted in the administration of specific and effective therapy, and our results are concordant with conventional phenotypic identification. To our knowledge, the present report describes the fourth known case of human infection caused by A. infectoria (13, 14, 18) .
Our results affirm that DNA typing is a useful tool in the diagnosis and treatment of fungal infections, especially those caused by opportunistic filamentous fungi.
